Introduction
The examination of the presence of stochastic trends in macroeconomic variables has drawn considerable attention among macroeconomists since the seminal work of Nelson and Plosser (1982) . The distinction between stochastic and deterministic trends in a macroeconomic series is crucial for understanding the nature of shocks.
So if a series contains a unit root, the variable is path-dependent as its current value heavily depends on past levels. In this case, temporary shocks affect the variable permanently as the effect accumulates over time. In contrast, if a series is stationary, temporary shocks can at most have long-lasting but not permanent effects, since the effect vanishes as time elapses.
In this paper, we investigate the existence of a unit root in the consumptionincome ratio -also known as average propensity to consume (APC)-for a sample of 23 OECD countries over the period . The presence of a unit root in APC carries important implications with regard to the empirical validity of some theoretical hypotheses on consumption behaviour and the econometric modelling of consumption functions. As noted by Sarantis and Stewart (1999) , a unit root in APC would be congruent with the Keynesian absolute income hypothesis, Deaton's (1977) involuntary savings theory and the Marxian undercompensating theory. That would support the lack of mean reversion in APC towards a steady state level in response to shocks. In contrast, Duesenberry's (1952) relative income hypothesis, Friedman's (1957) permanent income hypothesis and Ando-Modigliani's (1963) life-cycle hypothesis imply that APC is best described as stationary in the long-run.
As a result, they predict the existence of a long-run equilibrium relationship between consumption and income, thus leading the consumption-income ratio to converge to a steady-state level. In addition, the great-ratios literature predicts the provided evidence supporting the presence of a unit root in APC. These include Drobny and Hall (1989) , Hall and Patterson (1992) , Molana (1991) , Horioka (1997), Bjornland (1999) and Cook (2003) .
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In contrast, we also find a series of studies providing some evidence in favour of stationarity in APC. These include Campbell (1987) , Lettau and Ludvigson (2001) , Slesnick (1998) and UrgernSternberg (1986) . More recently, two studies - Sarantis and Stewart (1999) and Jin (1995)-have argued that the conflicting evidence obtained in the literature may be the result of the low power of conventional univariate unit root tests when confronted with small data samples and near unit-root processes (see Campbell and Perron, 1991; DeJong et al., 1992) . In response, they employ panel unit root tests which exploit the cross-sectional variability of the data, thus rendering important gains in power. Jin (1995) applies the test of Levin et al. (2002, LLC hereafter) to a sample of twelve OECD countries over the period . He finds evidence of cointegration between nonstationary income and consumption levels, thus implying stationarity in OECD consumption-income ratios. Sarantis and Stewart (1999) employ the panel unit root tests of Im et al. (2003, IPS hereafter) and Taylor and Sarno (1988) . Their evidence from conventional ADF tests and the two panel unit
1 The analysis at the univariate level of the degree of persistence in consumption-income ratios has not been confined to distinguishing between stationarity and a unit root process. One possible alternative comprises the use of fractional integration techniques. Using fractionally based tests, GilAlana and Robinson (2001) find that consumption-income ratios for the UK and Japan can be best characterised by seasonal fractional integration with amplitudes varying across frequencies. 2 Within the great-ratios literature, Serletis and Krichel (1995) , Hossain and Chung (1999) , Harvey et al. (2003) provide very little evidence of stationary consumption-income ratios for several industrialised countries. In this paper we re-examine the stochastic properties of OECD consumptionincome ratios. For that purpose, we conduct unit root testing and take two alternative paths to increase statistical power. First, we use the univariate unit root tests of Ng and Perron (2001) which modify conventional unit root tests through a local-to-unity framework in order to render tests with good size and power
properties. The use of these tests allows us to be more confident that failures to reject the null of a unit root are not caused by low statistical power, while rejections are not due to size distortions caused by the presence of a large moving average root in the series (see Perron and Ng, 1996) . For confirmatory purposes, we also compute the univariate stationarity test of Kwiatkowski et al. (1992, KPSS hereafter) . Secondly, we deploy panel stationarity and unit root tests which increase power by exploiting the cross-sectional variation of the data. In doing so, we take account of a major caveat applying to the panel unit root tests employed by Sarantis and Stewart (1999) and Jin (1995), i.e. the failure to control for error cross-sectional dependence which leads the tests to exhibit severe size distortions. Some studies documenting spurious rejections of the null hypothesis from panel tests that assume cross-sectional independence include O'Connell (1998), Maddala and Wu (1999), Strauss and Yigit (2003) and Banerjee et al. (2005) . Therefore, we employ the stateof-the-art panel unit root tests of Smith et al. (2004) and Pesaran (2003) Maddala and Wu (1999) . Overall, our confirmatory analysis provides clear-cut support for the existence of a unit root in OECD consumption-income ratios over the post-war era.
The remainder of the paper is structured as follows. Section 2 describes the data and the procedures employed in the analysis for the conduct of unit root testing. Section 3 presents the results of the analysis of the stochastic properties of OECD consumption-income ratios through unit root testing and Section 4 summarises the main findings and then concludes.
Data and Methodology

Data Description
We employ annual data on the consumption-income ratio for 23 OECD countries 
Econometric Methodology
Univariate unit root tests with good size and power
In order to conduct unit root testing at the univariate level, we employ the (1996) . All these tests apply local-to- For these tests to exhibit good size properties, it is crucial to select the appropriate lag truncation (k) of the ADF specification. For that purpose, Ng and
Perron (2001) develop the modified Akaike information criterion (MAIC) which aims at selecting a relatively long lag-length in the presence of a large negative moving average root (thus preventing size distortions) and a short lag-length when that root is not present (thus avoiding unnecessary loss of power). In our application, we take a maximum lag truncation equal to 8. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Smith et al. (2004, pp. 165-166) for details on the bootstrap procedure following Maddala and Wu (1999) which generates bootstrap innovations through resampling using a block size of 30 and 20,000 replications. The maximum lag order of autocorrelation used to compute the statistics is set at 8. 4 All the five tests take as the null hypothesis the presence of a unit root for all individuals versus the alternative of stationarity for at least one individual unit. 
Panel unit root and stationarity tests with cross-sectional dependence
where t i, is a random walk and { } (2000) computes the panel stationarity test as the average of univariate KPSS tests: . For the sake of robustness, we compute the test under both assumptions. After standardising the test, we have ( )
These are obtained non-parametrically using the quadratic spectral kernel with fixed bandwidth. The computation of Hadri's statistic requires the individual series to be cross-sectionally independent along with asymptotic normality. Since these assumptions may be overly strong, we will compute the bootstrap distribution of the panel stationarity test following Maddala and Wu (1999) to allow for general forms of cross-sectional dependence, thereby correcting for finite-sample bias.
Empirical results
We report in Table 1 the results of univariate unit root tests with good size and power for the specification with a linear trend since we find evidence supporting the statistical significance of the trend coefficient. Our preliminary findings point to the existence of a unit root in OECD consumption-income ratios, as we fail to reject the unit root null even at the 10% significance level for any of the twenty-three countries under analysis.
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As regards univariate KPSS tests for the specification with a linear trend -see column 8 of Table 1-, we are unable to reject the null of stationarity at the 1% level for any country. Still, we reject the stationarity null at 5% for Austria and Luxembourg, and at 10% also for Australia, Switzerland, Finland, France, Italy, Japan and the Netherlands.
In all, the analysis with univariate unit root and stationarity tests renders mixed evidence regarding the order of integration of OECD consumption-income ratios: while unit root tests point to the presence of a unit root in the series, the KPSS 6 Hadri's statistic must be compared with the upper tail of the standard normal distribution. 7 To conserve space, we do not show the results from the computation of the univariate unit root tests by Ng and Perron (2001) for the specification without a linear trend. Nonetheless, the results remain fairly unchanged since we can only reject the null of a unit root at a marginal 10% level with some tests for Australia, New Zealand and Portugal. These results are available from the author upon request. 
[Insert Table 1 about here]
All that said, it is widely recognised in the literature that the use of panel unit root and stationarity tests that exploit the cross-sectional variation of the data leads to a much more efficient way to achieve substantial power gains. However, one important caveat is to be considered when conducting panel unit root testing: traditional panel unit root and stationarity tests derived under the assumption of cross-sectional independence are subject to severe size distortions, which leads to spuriously over-reject the null hypothesis. As the international real business cycle literature has demonstrated, there appear to be strong linkages between macroeconomic aggregates -including consumption-among industrialised countries (see Backus et al., 1992; Devereux et al., 1992) . As a result, we explicitly allow for cross-sectional dependence in the panel stationarity and unit root tests employed in the analysis.
We now proceed to present the results from the powerful unit root tests of Smith et al. (2004) , which control for general forms of cross-dependence and finite-sample bias through residual-based bootstrap methods along similar lines to Maddala and Wu (1999) . In deriving the empirical distributions of the five statistics tailored to the structure of the cross-sectional correlation of the error and to the sample size of and 20,000 bootstrap replications. The maximum lag-order for individual specifications is set at 8. As reported in Table 2 , all of the five tests proposed by Smith et al. (2004) are unable to reject the unit root null even at the 10% level irrespective of the inclusion of linear trends in the specification. As regards Pesaran's (2003) tests, our findings again confirm the above results, as we fail to reject the null of nonstationarity with any of the two tests regardless of the inclusion of linear trends in the specification.
[Insert Table 2 about here] Table 3 But despite this sharp rise in the critical values, we are still able to reject the null at the 2.5% level, thus supporting the existence of a unit root in OECD consumptionincome ratios. This finding is robust to the degree of heterogeneity assumed in the estimation of the long-run variance and to the inclusion of deterministic trends in the specification.
[Insert Table 3 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 (2000), which all exploit the cross-sectional variation of the data. The fact that we obtain these results from panel unit root tests which take nonstationarity as the null as well as from the panel KPSS test which takes the null of stationarity, should make us more confident that OECD consumption-income ratios are best described as nonstationary. Our results appear to conform not only with those from early studies employing conventional unit root tests, but also with Sarantis and Stewart (1999) that employed the panel unit root tests of IPS and Taylor and Sarno (1998).
Conclusions
In this paper we have investigated the existence of a unit root in the consumption-income ratio for a sample of 23 OECD countries over the period . For that purpose, we have conducted unit root testing by taking two alternative avenues to raise statistical power. First, we have employed the univariate unit root tests of Ng and Perron (2001) which modify conventional unit root tests through GLS-detrending to yield tests with good size and power. For confirmatory purposes, we have also computed univariate KPSS tests. Second, we have deployed the panel unit root tests of Smith et al. (2004) and Pesaran (2003) and the panel stationarity test of Hadri (2000), which all increase power by exploiting the crosssectional variation of the data. All of these panel tests take account of the presence of cross-sectional correlation in the error structure of the panel. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Sephton, 1995) . ***, ** and * imply rejection of the null hypothesis at 1%, 5% and 10%, respectively. These critical values are computed for T=50 and N=20. ***, ** and * imply rejection of the null hypothesis at 1%, 5% and 10%, respectively. 
